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Abstract This paper showed the concept of evaluation index to the visual element in the finishing of concrete surface. 
As a final objective, it is construction of the quantitative quality control system by the image analysis of 
principally uneven color and surface foam. The image analysis program can evaluate a color tone besides 
uneven color quantitatively, and there are a sensuality evaluation and correlation. For this reason, we 
thought that construction advances smoothly by this quantitative quality control system. 
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Uneven color along the cold joint

Uneven color (pattern such as tachetic of coarse aggregate)

Color difference of both ends in the same member

Uneven color that appeared in the cover due to lack of rebar position

Uneven color that appeared at the insertion point of vibrator

Uneven color of form joint line

Cold joint

Grout loss

Rock pocket (Honey comb)

Surface foam (Honey comb)Cracking

Rust discolouration

Warped surface

Fig. 1  Image of Finishing of concrete surface
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Table 1

Table 1 Tentative of Evaluation Indexes 
Evaluate target surface and 

observance distance 
Different surface 
(long distance) 

Same surface 
(long distance)

Same surface 
(short distance) 

Evaluate item Color tone Color tone Uneven color Surface foam Gloss 
Evaluate method Image analysis using the image photograph of the digital camera Gloss meter 

Evaluate scale 
Average difference of luminance

 

Color difference ( E*ab) 

Color tone  
Average difference 
of luminance 
Color difference ( E*ab)

 

Uneven color  
Standard deviation 
of luminance 

Area rate occupied 
by the foams in 
the target surface 
 

Distribution of 
foam size  

Average difference
of Gloss 

Uneven color condition Almost no uneven color tachetic pattern such as
coarse aggregate

Color difference of both ends
in the same member

pattern classification of uneven color Uniformly dispersed Type Ununiformly dispersed Type Differing allo-point Type

Observation distance

Exemplar

(photograph)

Uneven color of form joint line Uneven color along the cold joint Uneven color that appeared at the 
insertion point of vibrator

Uneven color that appeared in the 
cover due to lack of rebar position

Local Type

Near Distant

Fig.2 Distance that can be recognized as an example for uneven color pattern of the concrete surface 
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Fig. 3 Photo 1

72dpi Fig. 4

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2  Specifications of camera 
Items Specifications 

Camera 

Type Digital single lens reflex 
Model name KISSDNS 

Pixel 8 millions 

Lens Fixed focal length 30mm 
Angle of view 45  

Shooting
condition

Size 3,456×2,304 
Mode Auto focus Manual white balance 

F-number 4.5 
Shutter speed Auto 

Flash None 

Black and White
sample

Specimen

Photo 1  An example of the imaging photograph 

Importing photograph

Adjusting luminance level

Setting analysis range

Converting color space (RGB HLS)

Outputting HLS of all pixel

histogram representation

Fig. 4  Flow of image processing 

Fig. 3  Shooting condition of the specimen 

R
oo

m
 h

ei
gt

h
1,

80
0m

m

Room width 2,000mm

C
on

cr
et

e i
ns

ta
lla

tio
n 

he
ig

ht
 

60
0m

m

Shooting distance 
600mm

Sh
oo

t h
ei

gh
t 

75
0m

m

Specimen

Fluorescent
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Digital camera
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Fig. 5  Histogram of HLS color space 
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Fig. 6  Relationship between standard deviation of the 
luminance and evaluate scale of uneven color 
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Fig. 7  Relationship between the standard deviation of the 
luminance and evaluate scale of uneven color of the
difference in the test sample 
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Fig. 9
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Fig. 9  The tentative of the quality control system about the finishing of concrete surface  
based on a quantitative evaluation 

Setting the maximum permissible level 
that color  tone targets of uneven color and foams

Example uneven color-rating scale5)

A B C D E

Evaluation Indexes
Uneven color Standard deviation of luminance

Example surface foams-rating scale5)

A B C D E

Evaluation Indexes
Surface foams area diameter distribution

Construction

Example color tone-rating scale 
A B C D E

Evaluation Indexes
Color tone Average luminance and saturation

Setting goals the consensus building of stakeholders 

Repair
Color tone adjustment

Uneven color adjustment
Foams adjustment
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NG
No repair

Localization  

Quantitative assessment
by image analysis 

Imaging
(Digital camera)
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Comparative verification
With the setting target
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